Bioactivity-Guided Isolation of Cytotoxic Phenanthrenes from Spiranthes sinensis.
Bioactivity-guided separation led to the isolation of six novel phenanthrenes, spiranthesphenanthrenes A-F (1-6), together with 19 known compounds, including seven phenanthrenes (7-13), one bibenzyl compound (14), five flavonoids (15-16 and 20-22), and six simple phenolic compounds (17-19 and 23-25), from the petroleum ether (PE) and ethyl acetate (EtOAc) extracts of Spiranthes sinensis (Pers.) Ames, an edible medicinal plant named "panlongshen" in Chinese that is popularly used in medicinal foods and herbal teas. The structures of the obtained compounds were identified on the basis of extensive NMR spectroscopy and HR-ESI-MS analyses. The cytotoxicities of the phenanthrenes (1-13), the bibenzyl compound (14) , and the flavonoids (15-16 and 20-22) toward SGC-7901, HepG2, and B16-F10 cell lines were examined in vitro. Compounds 1 and 7 exhibited moderate cytotoxic activities toward all of the selected cancer cell lines, and their IC50 values ranged from 19.0 ± 7.3 to 30.2 ± 5.6 μM. Spiranthesphenanthrene A (1) exhibited higher cytotoxic activity than the positive control cisplatin toward the B16-F10 cell line (IC50 = 19.0 ± 7.3 μM). A wound healing assay revealed the inhibition of the migration of B16-F10 cancer cells in a time- and dose-dependent pattern by treatment with 2.5, 5, and 10 μM solutions of compound 1 for 24 and 48 h, respectively. Western blots revealed that compound 1 obviously increased the level of the E-cadherin protein (an epithelial marker) and decreased the levels of the vimentin and N-cadherin proteins (mesenchymal markers). Furthermore, the level of the transcription factor Snail was also obviously decreased by compound 1 in a dose-dependent manner. Taken together, compound 1 inhibits the migration of B16-F10 cancer cells, which may be closely related to the inhibition of the epithelial-mesenchymal transition. Compound 1 represents a promising drug candidate for the prevention of tumor metastasis.